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(54) VAPOR GROWTH DEVICE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a large amount of particles from being 
generated and attaching themselves to the wall of an oven, a diin film component from 
depositing on the wall of oven, crystal defects from occurring in a wafer substrate, and 
dopant from being taken into the periphery of the wafer substrate by a method wherein a 
gas flow rate at the center of an oven iimer space is set different from that at the 
periphery. 

SOLUTION: A boundary between the outer region (X region) and the center region (Z 
region) of the inner space of a reaction oven is so set as to be equal to or smaller than a 
difference Y between RD and RP, or Y=RD-RP, wherein RD denotes the radius of a 
flow regulating plate 17, and RP denotes the radius of a projected profile (projected 
profile of a rotating substrate holder 12 orthogonally projected onto a flow regulating 
plate 17). Furthermore, the ratio of X to Y (XA^) is set in a range from 0.02 to 1.0 
(0.02≤X/Y≤l), preferably in a range from 0.05 to 0.5, wherein X denotes the 
width of the outer region. The flow rate ratio of VX to VZ (YXfVZ) is set witiiin a range 
of 5 to 30 preferably 10 to 20, whereby reaction gas is prevented from rising upward, 
wherein VX denotes a gas flow rate in the outer region (X region), and VZ denotes a gas 
flow rate in a region other than the X region. 
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*¥{cffMtl.«^. ^\,zm^^fih{,m:i£<mi 

w.m'^ 5 1 T'(±. Hi cosE^iiF 1 1 1 wm,zm^mmk 



7 7 960 



1 2 



^cOiRiWA^'l^±L. ;<y'ri-yx^^ ^)Ui,^mt^j: 

[0 02 5] ^/C, il5cOHi6Ert^*3V^r. S:JS*P±g|5 

i: f ^i-r^TIStfOJ: 3 ^j:itmmmzhl ^ 
Lv^, mm. Di ^^''^xysiSfS J: (1) D 

2 /Di it*n. 2j.:i±(D2 /Di ^1. 2)X'h 

10 ^ , Di ^J-^xyNEfi J: 0 /h§ I ^ t . ^±gg i f^^ffi;&» 

M.itz'y:Lj\mmzimiM,<. fSMwtLPo ('^x 

A^ffil^-if-iraf^s ^;i^$-#t^) ) tlx 

Mfm^iii^^B^mt^mntifzibx-hi,. tti. mn 
i>zii h^\.mm^m^imm.b^j:hfz^xhh. -n. 

D2 /Di Jt*U. 2J;0;';^V>i:, KiEi^coxi^i: Z 
m<r)tf:mM\tifiimm-^^<Xh. :^x^i<:r,±.-}j^a^ 

n±. 0 s^^wM-r ^ t *>'-c-# I. . ( 2 ) D 1 /Ds 

20 Jt;&^"0. 7-1. 2 (0. 7gDi ZDs SI. 2) 
hh.Dx ZDs Jt*i0. 7-1. 2 -CS)il{fKiSrcO 

xmt zmm:^w.mttmmm-^^ <xh. :^xm<r) 
±iT'\(om±'o^mimi-r6zti3^x'^^, di /d 

^{^1 2±{zim.^tifz'yx.^\mMizj&iiimwxp[^ 

<^l., ^(Otzib. ±iBDi *^'>x/>a:ra:f5<i:'9/jN$ 
V^^^tliimtC, LPDt LT}|!l^$ilS*SJI:J^:|f|S*>'li 

isa imjmis.^j^j ^mMWmi}mTt^fzi^x'$) ^ , 

30 Di /Ds Jt*>l. 2X^:k^<LXh. ^tl&. 

±<7)^mcO|6l±{±#^>^i^V\ ( 3 ) D2 /Ds 
1 . 2iy_h (D2 /Ds S 1 . 2 ) T'Sil., D2 /Ds 
IW \. 2X I ^i: . 1 2±^?Tui 

L/^ZjiO;<?Xfi^;^)i-R?t(ci^fmWt?Ti^{c< < =5rl.;t 

ah. m^wis.u.^wi 2mmzn^-ti,u.mw^m\,zf^ 
I., 

40 [0026] HtC, 0 5iOKfC^ 5 1 {±, JilBiOj: d t 
IsIIeS fifffij^* 1 2 0±M*»'RJ5EiPJigP 1 c7)TSS B J: D 

H<i. [slls*^«Jt#:l 2}:.<7)Zmxmy<.Wf 
^<7)7?"X}I*^IHliK«^ffi^f*: 1 2±T-tf'C^;&^^>^'f.iM*f6l 

^iO^^'h;P&*t.S;{?xJI<7)jp§ (T) J:i9;«c#<^ 
I. j: 0 \,zt<7)i)mt I \\ ^<nmiS:^Him3M!fT X 
O^'-^v^t. ^^mU^m^l 2±cr>'^xj\^mW(r,f^ 




(8) 
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1 3 



1 4 



mmi^Wi^l 2±ffl(i, SJEEr±giIl i:Tg|52c;)3ii|ggl5 

[0027] ttz. ±li<r>m^mRm^ii^ 1 2±T<r>:^* 

T=3. 22 (j^/co) 1/2 
(fIL. i/{4KiE;Fl^Rje;<?"XO»)?A14fM (mm2 / 
s ) 2:, coim^<0:hMm ( r ad/s ) 

JtfjsiD[n]iKi:*^'5 0 0-20 00 rpm ( 52-209 
rad/s) T?>^J^-&{4. ^Jlif T{i^5-5 Om 
mi^S, ^a!oT. /Nic7)^^C*P±gglC7)T5^§B;^)»/i>± 

< i^-^£mmm^^ti^ . 20 

[0028] He (i:2|s:^BJc7)Mffifi!e;^^EiOflliCO||»J 

TSB 2 i: oii^i? 2 0 izmxiim:^':^^^k\ii'r^fcist)<7)m 

352 1 j; ')S»£;^';^«riai?L2 0 at/^mm^hfzM^^^ 
$ii^v:SM;<^'x?fiai7L2 0a*^^>{4. *Rje;?";^i7)Pm 

p 1 5 , 1 5^(Dmiinmiz'€^fzibizmmm^x^ 

r;i?'x*m^'ba, il^. EiB*P<7);{fx«^p 1 6 , 1 
Zcom^i)(fx^\iii,zX 0 . XlSc0i5SH<0Rj;E;yx t CO 

zb^£< mnmmmi^ 1 2 i'mii&^fiM tnitics^m 40 
PI 5, 1 5*><i>pai$ti, ^m^Tmx-cr>mmmm.is. 

[0029] me<^Km^e 1 iztiux . xm(r>^m>tf 

(Vi ) i:(7)J:t; ( Vi /Vx ) *iO. 0 5- 
2(0. 0 5gVi /Vx g2) i:^l>ctdtSai-tl. 
ZttmtLW Vi /VxJ:b*«±fe®ffll^t^|.J;d 

tc. jiifggP2 0c^Se|;jx}^ai?L2 0 a J; OSoKffl;^'^ 

^rjiffif ^ i .b J: D , mmmmmi^±<DKiii:^x(r>>^ 50 



^ert^iiv^T, ±izKiipf^(r)m@%^x<7)mm. rib 

m^^mum^cDm^mzx^mtti^K 
Ties^ ( 1 ) x-Mmttzttn-^i. rm^ ( 1 ) 

(1) 

^O^fMJ^Jt^xy^^«^S•^#-SCi:*>-C#l., Vi /Vx 

*-'o. 0 5 I. mmmwmwi 2^m\>z&. 
w.tiw.m'^TW><^'im.±w>^(^2Q sif'(y(7m^^mi} 

:^^Witm^i:i'^ni^ti^j:\.\ tfz. Vi /Vx /()i'2S:@ 

'Oro-rr. misa^tiiim^: 1 2±t'(04"i:^*^ 

[0030] 

immmi 
mm\ 1 - 3 

rc. s?mi 7i4. mam(D±^^^n^m ixm) <r>K 
&p]HM.^>i>(f)^mmxt. m^Mi 7('mi (rd ) 

Bm^<r>^"ii (Rp ) t<^^Ytifi. ^l{Z7r^Ltz\kM 

(x/y) t^£hXo\,zxmtzm(r)m.^^^'^t. s 

7at^P^(%)-C\ Xlitd4^1{:^L/iitf2c7)i 
7bt||gP^ (%) 'efL-f:h.^iSLTffML. KJSG 
^FlcSe^LJt. WJtWxhLXS, i H4 ^-v'J 
TifXtLxnz tfz. Y~J^yhtLX'J^^ 

yy (B2 Us ) iHz :^XtpO. Ippm-t^^-^fz 

xm(DU.^i}X(ri^,M{Vj. ) tzm<r)W^M 
(Vz ) ^^Ul^L/^Jt (Vx /Vz ) 

[003 1 1^1 L/tm*ajS*^frTt' U 3 
XM_htcB2 He F-v\>S$/y3yfilii0^ffijS^^ 

mzxnm^i. ^(r>m±m^ (f.,,, ) Rr/mi&m$ 
(F»i„ ) 2:**^), mmm^com-m (F^ax -f 

«in )/(Faai +Fmin ) X 1 0 0 t LT^ttl LTS 




(9) 
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1 5 

£7)%H4Sr (R«ai -Rmin ) / ( Rnai +R<«in ) 

mmi^(r>t m-ummmzjmu i s 
Mwmitmm(DKi^:^^t:m2iz^it:0kn'X'i^ii^i 

mmfm'y:i^^^mmz-y\> mmm 1 1 mm^zm^ ttz * 



1 6 



(0 03 3] ||i6l5l|5-6 



3± 



10 



frT^fiSri^fiJtL^, IIJfifi?ij6TiiBSSa52 0*-/^Yl^ 
iS (Vx ) tYiic7)»£jI (Vv ) ^^2{Z.7^L7tJ:t (V 

(cov ^T^SSM 1 fc ^m^zm^Uz^^i^: 2 tz^. L 

[0034] 
[^1 ] 













ia« (ic) 


1000 


1000 


1000 




(torr) 


40 


40 


40 


■ w-m 


SiH^;^:;^^!^ (1/min ) 


0,3 


0.3 


0^ 




HgiSifcS: (1/min ) 


30 


30 


30 


ik 


(l/min ) 


O.OI 


0,01 


0.01 




Efe^*®^ (rpm) 


2000 


2000 


2000 






20 


10 


30 




X/Ylfc 


0.05 


1.0 


0.02 




(mm) 


2.25 


45 


0-9 




X^CD^P^ (%) 


90 


90 


90 




(mm) 


1 


3 


1 




Z«®|iP* (%) 


0.115 


7.31 


0.035 






3.92 


4.11 


4.35 






6A2 


6.35 


6.58 




LPD (> 0.135 j«m) 

(«) 


498 


526 


672 













[00 3 5] 



^ [^2] 




(10) 




10-177960 



1 7 



1 8 















CC) 


1000 


1000 


1000 






(torr) 


40 


40 


40 


n 




(l/min ) 


0.3 


0.3 


0.3 




(l/min ) 


10 


30 


30 


Si 




0,01 


0,01 


0.01 


1 1 




(rpm) 


2000 


2000 


2000 




10 


10 


10 






tea Cl/min) 


: 80 


— 


20 




Vy /T^ tt 


— 


— 


1 




X/Yit 


— 


1.0 


1.0 






— 


1.0 


1.0 




/Dj Jt 


— 


1.25 


L25 




Dg /Dg Jfc 


— 


1.25 


1.25 




H 


(mm) 


— 


50 


50 






y (mm) 


3 


45 


45 








7,31 


90 


90 






(mm) 


3 


3 


3 






(96) 


7.31 


7.31 


7.31 






3.99 


1.04 


0.83 






6.20 


4.93 


4.27 




LPD 00,135 jKm 




508 


116 


85 










m 













[00 3 6] l:mmi-'2 

Vx / vz pymx 0 /Jn§ I. ^imm i iz-d\ . ^ 2 1 
tmmizm^uzm^-^mwim\'\ mmmitmm 



40 



* [0 03 7] itm\3-4 

mm nz^L fzvmconMmmfS.^mscnKjib^ t m 
m^z. Bpt>. mmucomnmt^m^zm^^iixm^-^ 

2 He \^-^-<yhi^uziymm^m^ifz, ^<7m. s 
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1 9 



2 0 

















1000 


1000 


1000 


1000 




EJi (torr) 


40 


40 


40 


30 




SlH^ iJX^ (l/min ) 


0.3 


0.3 


0.3 


2 




HgjKS (l/min ) 


30 


30 


30 


200 




U/ min ; 


0.01 


0.01 


0.01 


0,07 




m^c^^IlIi^R (rpm) 


2000 


2000 


2000 


2000 






2 


20 


_ 






X/YJt 


0.8 


1.3 








(nim) 




58 






ft 




33 


90 








Crnm) 


3 


3 








zttjeiflp^ (%) 


9.70 


5.66 










8.69 


19.36 


8.71 


0-98 


Jo 




31.07 


37.45 


31.15 


8.33 




LPD(> 0.135 Xdm) 


33269 


89374 


33707 


1087 















[0039] mmmmmmi. "oWiiot-ts:^ 3 
'^n^-^x.)smMm<n^^n(r)\.vx)mwfi i o o o 

;^'XSr 2 0 0 ij -y h;l-/^^T'iJiEjl$'^/^Jtl8M4-Ci 1 

0 0 0 iM&.±x'h h^tt->^h. j: 

[0040] *50 



X . 9mux'(r):^7^{^imifi±% < i a i^z-th ^tt^ 

W^cr)^'-U-^^±t^MX\^fzK^i}Xcr>±.-}i'\<r) 

mzx hmnnm^mi. -Kiis^rtco^yxMii^-'N-T 
izm I . nmz^m^ ^-im^'t^zt ^j^x # mm 
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2 1 



m2] :^mmm^m<o-'mmmco^mimm 
IMS] :^^m<^MWM(^immi!m\(D¥mMmM 

mmmmm 



[06 ] :^^m<7)mQm}^^-MMW:com<ommm<omm lo 



[07 ] ^m%mmmf^&im(D-m(^ 



2 KJS^PTgP 

11. 41, 51, 61. 71 

12. 7 2 mmmKmi¥ 

13.73 m 



2 2 

14. 74 t-r? 

15.75 m%a 

16. 19. 7 6 ;y;^#tjAp 

17. 77 i 



1 7a. 1 7b. 17c. 77a 
18 tt^^ 

19. 19' . 2 9 mm'xmx^m 

2 0 jligfB 
20a Ssl;<fX?L 

B ±m 
u Ta5± 

S. Sx . Sz ^iBjs 
Gx . Gz ;>J"X11*&v'J?.tA 

I mm/fmxn 

Di KJ[5r±g|5|*Ifi 

D2 RjEBrrsPF^fs 
Ds [i]is*«?«it*ieg 



[01] 



2] 



(A) 



Rd 



(6) 





2 . 








B 





lilt 











3 





(C) 




(14) 




0-1 77 96 0 



(A) 




am 



zzz: 




■72 
75 



(B) 



B 



i 1 



16 



(C) 



(0) 



(72) ^BM * ¥ 

(72) ]i# iiH 



(72) 



